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Introduction

Alum, vegetable and mineral tanned
leather items, such as boots, bags,
and horse collars, are frequently
found in museums in a stained and
soiled condition. With disuse, these
objects also tend to become hard and
inflexible. Until the last several years,
leather objects in museums had been
cleaned and softened to the same de-
gree as when they were in use. Cur-
rent museum practice is to minimize
the application of dressings, Iubri-
cants, and cleaners because of their
negative long-term effects on the
leather. Proper storage environments
and supports are most important to
leather collections, therefore preserva-
tion efforts should concentrate on
improving these.

Vegetable Tanned Leather

Vegetable tanned leather is produced
by immersing prepared skins in a
series of tanning liquors, which are
made of tannin-rich vegetable matter
(bark, leaves, twigs) in water. Once
the tanning process is complete, oils
or fats are often applied and worked
into the leather to provide the neces-
sary flexibility for use or for further
manufacturing processes. Depending
on the type of tannin in the vegetable
matter used, the leather may be
prone to a condition known as red
rot, a degradation of the leather that
eventually produces a red, powdery
surface.

Alum Tanned or Tawed Skin

A mixture of potash alum, sodium
chloride, egg yolk, flour, and water
is worked into softened skins to
produce alum tawed leather. For
centuries, this type of tannage has
produced fine, flexible, light-coloured
leather, and is still used today to
produce a small number of glove
leathers and some furs. Alum tawed
leathers are easily damaged by water
or moisture.

Mineral Tanned Leather

Since the turn of the century, strong
leathers with a high resistance to
moisture have been produced by
tanning with mineral salts, such as
chrome and zirconium salts. Chrome
tanned leathers can sometimes be
identified by a blue-green line on a
cut edge.

Relative Humidity and
Temperature

Leather should be protected from
extremes and fluctuations of relative
humidity (RH). Very dry conditions
(less than 30% RH) will cause loss

of moisture and embrittlement; high
humidity (over 65% RH) encourages
mould growth and hydrolytic degra-
dation of the leather fibres. RH fluc-
tuations may produce a progressive
hardening of vegetable tanned
leather. It may also cause the vegeta-
ble tans to migrate, resulting in the
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leather’s surface becoming darkened
and brittle. If an object consists of
leather that is stitched or tacked to
another more or less responsive mate-
rial, fluctuations may lead to buckling
or splitting of the leather. A stable RH
in the range of 45% to 55% and a tem-
perature of 18°C to 20°C are the rec-
ommended environmental conditions.

Mould growth appears as a thin grey,
green, or white powdery deposit or as
small black dots on the surface of the
leather. (Fatty blooms from dressings,
soap from cleaners, and salts from
perspiration during use may resemble
mould growth. The first two tend to
be slightly waxy in texture, and the
last is crystalline.) Since mould re-
quires a relative humidity in excess

of 65% to grow, adequate RH controls
and air circulation will prevent its out-
break. If signs of mould growth are no-
ticed on leather objects, lower the RH
of the ambient environment, isolate
the affected objects, and slowly dry
them by increasing air circulation with
a fan or by placing them in a drier,
well-ventilated room. Clean objects
following the guidelines in CCI Notes
8/1, Removing Mould from Leather.

Locally elevated temperatures (e.g.,
inside a hot display case or near a
radiator in a storage area) can also
accelerate deterioration of leather
through desiccation and protein de-
naturation, and should be avoided.

[Nlumination

Unpainted leather is moderately
sensitive to light and, consequently,
can be subjected to a maximum of

150 lux with an ultraviolet light con-
tent of less than 75 pW/Im. Painted or
dyed leather can be extremely light-
sensitive and should not be exposed
to more than 50 lux with a maximum
of 75 pW /Im of ultraviolet light. As
the damage due to light is cumulative
and irreversible, exposure time should
be limited. Avoid exposing any
leather to spotlights, direct sunlight,
or daylight, all of which can cause dis-
colouration, desiccation, and photo-
chemical degradation.

Storage

As with most other organic materials,
leather objects should, if possible, be
stored in the dark. If illumination is
necessary, do not exceed the recom-
mendations given in the previous
section. Dyed and painted leather
objects should also be stored in the
dark; if the storage room is lit, objects
should be stored in boxes or in other
closed containers.

Because of the humidity and tempera-
ture restrictions mentioned above, no
leather objects should be stored over
radiators or furnace pipes, in damp
basements, or near sweating pipes.
Wrapping the objects in hygroscopic
materials, such as acid-free tissue or
cotton fabric, and storing them in
acid-free cardboard or corrugated
plastic boxes helps protect the leather
by reducing the effects of RH
fluctuations.

Dust particles are harmful to leather
objects because they attract water va-
pour and may contain pollutants that
contribute to the degradation of the
leather. Dust is also obtrusive, and
can be very difficult to remove from
a decorated or deteriorated surface.
Protect leather objects in storage from
dust by using polyethylene or cotton
dust sheets, corrugated plastic or un-
buffered acid-free cardboard boxes,
or closed storage cabinets. Paper,
matboard, and cardboard used as a
support or padding material should
be acid-free but unbuffered, since
buffered materials are alkaline and
are potentially harmful to leather.

Some insects such as dermestids

(e.g., Hide and Carpet Beetles) will
eat leather; others are attracted to the
oils or decorative materials associated
with the leather (quills, hair, binding
media for pigments, etc.). Signs of
insect infestation include recent small
holes in the leather; a damaged sur-
face due to insect grazing; and the
presence of frass or larval casings in
dark, protected areas on the object or
on display supports and in storage
containers. Good housekeeping is es-
sential to the prevention of infesta-
tions: storage areas must be clean and

orderly, and the objects must be pro-
tected from dust. Collections should
be inspected every three months for
signs of mould or insect infestation.
Information concerning procedures
can be found in CCI Notes 3/1, Exam-
ining for Insect Infestation. If an infesta-
tion occurs, contact the Canadian
Conservation Institute for advice re-
garding suitable control methods.

Metal components on leather objects,
such as buttons, clasps, buckles,
rivets, and nails, often show signs of
corrosion. Copper and copper alloys
(brass and bronze) react with the oils
in the leather and form waxy green
corrosion products (copper stearate)
at their point of contact with the
leather. Silver may also show these
corrosion products if it contains some
small amount of copper. Iron, iron
alloys, and tinplate corrode when in
contact with the acidic leather; these
metals will cause the surrounding
leather to become weak, brittle, and
powdery. Whenever possible, prevent
direct contact between the leather and
metal parts by inserting a sheet of
Mylar™ or polyethylene sheet as an
interleaf. See CCI Notes 9/1, Recogniz-
ing Active Corrosion, for more informa-
tion on metals.

Leather objects, even those that

retain some flexibility, should be fully
supported while in storage and on dis-
play. It is difficult and often impossi-
ble to reshape artifacts that have
sagged and become stiff while mis-
shapen. Sharp folds or creases should
be padded to avoid cracking and
eventual splitting of the leather. Folds
and rounded artifacts should be pad-
ded with unbuffered acid-free (neu-
tral pI) tissue, and pouches should
be filled with polyester batting or
rolls of acid-free paper. Supports

of other shapes can be made from
chemically stable foams such as
polyethylene or polypropylene (e.g.,
Ethafoam® or Microfoam” ). Stress
should be relieved in large or long
leather pieces, such as harnesses,
whips, and belts, by storing them
horizontally. Leather objects that
have decorative elements or hardware
should be examined to ensure that all

CCI Notes 8/2






